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Summary.-The standard leaf disk assay showed that at concentrations about 10-4 M phenylmercuric acetate would close stomata. The effectiveness revealed by the disk assay has been correlated with the results of foliar spraying and, hence, the assay is advantageous for revealing useful compounds. Phenylmercuric acetate sprayed on tobacco or maize leaves closed stomata only on the leaf surface sprayed, and closure persisted for at least 14 days.
A high correlation of the reciprocals of the rates of transpiration and photosynthesis with resistance of diffusion through stomata, which was calculated from stomatal width, was predicted from diffusion theory and has been verified by observation. The variation in stomatal resistance was attained by spraying phenylmercuric acetate on the tobacco leaves. In 9 out of 11 experiments, induced closure of stomata reduced transpiration relatively more than CO2 assimilation.
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* This investigation was supported in part by a grant from the National Science Foundation. 'Zelitch, I., these PROCEEDINGS, 47, 1423 PROCEEDINGS, 47, (1961 The antibiotic, actinospectacin" 2 has recently3 been shown to contain a 1,3 bis(methylamino)tetrahydroxycyclohexane unit called actinamine (I) . Results obtained in these laboratories are in agreement with the proposed structure, and in this paper we present evidence for the nature of the other part of the molecule.
Experimental.-The N.M.R. spectra were obtained with a Varian V-4300B spectrometer operating at 60 Mc/s. All spectra were run in deuterochloroform solution. The apparatus and method described by Freeman4 were used for the decoupling experiments.
A Wilkens Aerograph gas chromatographic instrument fitted with a Wheelco recorder was used for the separation of the liquid products. A 4'-X 3/8q-column packed with 10 per cent silicone on fluoropak was used.
Infrared spectra were obtained on a Perkin Elmer Model 21 instrument and were run as nujol mulls for solids and as liquid films for liquids.
Results and Discussion.-Analytical determinations on actinospectacin and certain of its derivatives appear to favor its formulation as C14H24N207. However, they do not rule out the alternative, C14H26N207.' 2 The antibiotic was transparent in the ultraviolet but its infrared spectrum showed a band at 1732 cm-' attributed to an ester or lactone grouping. In order to test this assignment, actinospectacin was hydrolyzed by treatment with 2 N sodium hydroxide at room temperature for several days. The product, which was isolated as its dihydrochloride salt, had a band in its I.R. spectrum at 1705 cm-' indicative of a carboxyl group, while the free base showed the broad absorption of the carboxylate anion at 1580 cm-'.
The analysis of the dihydrochloride was in accord with the addition of one molecule of water to actinospectacin; this corresponds to the opening of a lactone ring.
When this hydrolysis product was treated with hydrogen chloride in anhydrous methanol, it was degraded to actinamine hydrochloride and a liquid product. This liquid was shown to be a mixture of three components by the use of vapor phase chromatography. It was not possible to obtain a complete separation of these products but two of them were isolated in pure form. The structures of these two isomeric products, C8H1405, were determined by an examination of their I.R. and N.M.R. spectra. Compound II exhibited bands at 1770 cm-' and 3380 cm-' indicative of Y lactone and hydroxyl respectively in its I.R. spectrum. Its N.M.R. spectrum consisted of eight groups of lines including one which was assigned to the hydroxyl proton. The T values, peak multiplicity and relative areas are given in Table 1 . The peak at 6.55T shifts to lower field when the sample is shaken with D20 and hence is due to the hydroxyl proton. The doublet at 8.68T is due to a methyl group attached to a carbon atom which bears both a proton and an oxygen atom, and the two single peaks at 6.49 and 6.42T are both assigned to methoxyl groups. These two latter signals cannot be due to ester methyl groups because they occur at too high field.
The two quartets at ca. 8.2r and ca. 7.2r form the AB part of an ABX system and are assigned to the two ring methylene protons. The coupling constant, JAB = 13 cps, is in the right range for two protons on the same carbon atom. The X part of the system shows up as a complex group of lines centered at 5.45r and is due to the proton attached to the carbon atom adjacent to the ring oxygen. Confirmation of the ABX coupling assignment was obtained by some spin decoupling experiments4 which also indicated that the X proton was the one splitting the methyl group at 8.68r. When the 7.2r proton was decoupled from the 5.45r proton, its resonance quartet collapsed to a doublet. Similar collapse to a doublet was observed when the proton at 8.2r was decoupled from the 5.45r proton. Finally, the methyl doublet at 8.68r collapsed to a singlet when this group was decoupled from the proton at 5.45r.
These assignments confirm the partial structure H H-k0= H3 0 for the lactone and the complete structure follows from a consideration of the remainder of the spectrum and the molecular formula C8HI405. The carbon atom next to the ring methylene group must be fully substituted and, hence, must carry both the hydroxyl group and the carbon atom bearing the methoxyl groups. This leads to structure II for the lactone with the single proton signal at 5.6r being assigned to the acetal carbon atom. The presence of two methyl resonances (6.49 and 6.42T) is attributed to restricted rotation of the acetal group by analogy with the frequently observed doubling of isopropyl methyl resonances when this group is attached to a cyclic system. Compound III showed bands at 1732 cm-' and 3380 cm-' in its I.R. spectrum and its N.M.R. spectrum contained seven groups of signals tabulated in Table 2 . The doublet at 8.63r is again assigned to the methyl group beta to oxygen while the multiplet in the 8r region comprises eight lines and by inspection is seen to consist of two overlapping quartets forming the AB part of an ABX system with the coupling constant between the A and B protons, JAB = 13 cps. At lower field the three proton singlets at 6.65 and 6.19 are assigned to a methoxyl and an ester methyl group respectively. In between these signals is a one proton singlet at 6.5r due to the hydroxyl proton.
At still lower field there is a multiplet at 5.53r which is due to the X proton of the ABX system and from the complexity of its splitting pattern it must also be the proton which is splitting the methyl group at 8.63T. This leaves the singlet at 5.3r which is assigned to the proton on the cyclic acetal carbon atom. Although the third product could not be obtained in a pure form, it was possible to allocate a structure on the basis of an N.M.R. spectrum of a mixture containing III and IV. By examination it was seen that the two compounds were closely related and that the differences in their spectra could be accounted for by assuming that they were epimeric about the acetal carbon atom. In the spectrum of the mixture the following peaks associated with compound IV were noted. When the lactone II was heated with 2,4-dinitrophenylhydrazine in 6 N hydrochloric acid on the steam-bath, a red dinitrophenyl osazone mp 2400 was produced.
From the melting point and analysis it appeared to be identical with a compound which Hesse and Lettenbauer3 obtained from Uscharidin and to which they assigned structure VI.
NO2 HC=N-NH / NO2
C=N-NH/ NO2 CH2 NO2 CHOH CH3 VI Hydrolysis and decarboxylation of the lactone to a 3,5-dideoxypentose, followed by reaction with the 2,4-dinitrophenylhydrazine in the usual way would give this osazone.
The mode of attachment of the 2-carboxy-3,5-dideoxypentose unit (V) to actinamine (I) must be through an ester linkage and an acetal linkage, and at present
